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Abstract of JP2000145272 
PROBLEM TO BE SOLVED: To provide a 
speed reducer for a self-closing device of a 
sliding door, which is used in combination with 
various self-closing devices for a sliding door 
capable of automatically closing the sliding 
door so as to lightly open the sliding door and 
close the sliding door at low speed, whereby 
the sliding door can be surely closed while 
preventing such an injury that fingers are 
caught in the door. SOLUTION: An oil 
chamber is formed in a speed reducer main 
body 3 of a speed reducer for a self-closing 
device of a sliding door in which a rack, a 
pinion 39 meshing with the rack and a speed 
reducer main body for applying rotational 
resistance to the pinion 39 are respectively 
installed, an impeller 33 is rotatably disposed 
in the oil chamber, and the pinion 39 and the 
impeller 33 are connected to each other. 
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1 

9l*F«)#»a*«:iK*i-*fc«>J-, B5Effl!lXtt3l#F 
*fftr**L-PJx* 9 <fc 5 K US: 3 1 £F i MSBJS 

■*-SJ:5»cUfcCfc*r#*i:-t-5l||**iXtt2IB«W 
3l«FSHKBffiKiS3fiB. 

1, 2Xtt3IEtt^5I^FiB3S«^*iSSIlo 
[»*gi5] ys/^ir^t^, 5l*F«)B!«iff«F 

2, 3 3»24Cto9l«FSmiMWiSl 

So 

S:»«^-r5»*^l, 2, 3, 4XW:5fB*fc(03l#F 
aHSBfflttSSB. 

[OOOl] 

HfttM- <s r i: as-c# s si s Fffl e Him ^ 

T^:i:ia^ «««l*F<0B>«ifffcfT9rt 
tf-c**£±fcK:* ffitt-C3l*F©IB»ff*rfTi^fc 
l-J: 9, »»«>*<D|B#fcK±V** s ^- ^H»-3I#F 
«r««i-5 w t 5 <fc 9 Id Lfc3l £F i HgEB/B® 

[0 0 0 2] 

[Se*wjS*] 3l*F«rS»»fc(HBf^i-5ri: 
*s-Ct53I^Fffl§ESBK«^ It, 
®3l#Fou— /u«:3l#F^H«*lB]i6Sffi:< ^6J:^: 
«#£^TlJBn±#*lc8t9ttrt\ 3l#F£3l#FOg 

^t5H'>3^/yy^l^ 3l#F*>BBBic 



2 

9*/SU Hfi«3^3i#F«^t*i^j5»— SMMc 
[0 0 0 3] 

©wflW^-/u*S;<z)gi#FffliHKil«:, ^-^ffl 
*tftff, 3l#Frc>ML 3l#F^»EHt»^«toT, 
3l#F^8«*£as£fc;U u-/KOSft 
io ft«^3[#Ftf>fi*as*£<**l$£\ 3I#F<£> 
»»B*a**<*3IS£\ 3l*FO»»aMC*si||*i-5 
3l#F©»»5t*<0«e^H«l*rff5i:V^ 

tFa*HQE*W*fc«58i-5 J: ilcitffitsr i £ 

[0004] <2>n*4ktt0>9\*wmdmmn 

3 >^«otfia<0ttiM)tcJ: 9, 3l£Ftf)P*§it) 

fc*. ««fc3l#F©»»fP*:ff 5r ti«t»#5J:9»- 
3l#F^Htbf^*rfT5 J: 5^U 2 f£Hlc:3l#F 

[0005] *»?8ri, ±«aa£*^3i#FfflSEB3£ia^ 

*"*-5B«jS«B*, 3ISF*rfi»WWB»ftH-sr:4: 

r£^J;9. KWiiBISFwBBftf^SrtTP^^^-et* 
iifcfc:. (B:**-e3l#FoBB»ff«rff5rfclcJ:9, 
IBHr«>«<0«»*iS±L*36«e>, *Htii3l#F«rffl«-*- 
5 r. £ ^T*# 5 J: 5 Lfc3l #F S RHilMMWttBCr 

[0 0 0 6] 

«>. ^«n^3i#Fan(RBffi«xseB». as>fti-Bi 

«*^^»ifti-SJ:9^Ufc3l#F(D»»2SSS:*i£i- 

HBE»aSrf+^.i-5«5»KB**S:^ix^ixa 9 tttt* 
i9^Ufe3I^FiBB3SBffl«jSISB^^T, 
B*«cjft*«:*ai--6 title, RaScleHEprtgl:: 

[0 0 0 7] r<03l#FiH^«ffi»^Bfi, 

fi**i:^b^S3l#FeH3Sfifflaa»fi(cfeu^. 
so «3iH6B**lc»*«:»ril-*-Si:i:t»c, «M(clsHiG^r 
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3 

3ICLTVV5G>T, MJittMftlcJ:*. «UE-MI#F 

[0 0 0 8] rOi§^[£*5^T. ffl^^r, tt^«ai^Ri. 
[0 0 0 9] ^(CjztK ««Iiaot, 

[ooio] tf^^^ti**:*:, t D n^-^(7^ 
[ooii] :tna^ /J^o^BtcizoT. 
[0 0 12] tr=^->i:^tR*i: ent^ 

[0 0 13] r;ft,lcJ:9, 3l#FOHIbf^Nr^nnf^tt 

[0 0 14] £fc, 7 i: 5I#F^H» 
[0 0 15] **^0>3l#FfflSBH£ta 

[0 0 16] 7 7y^**i, y ^ 

*#««H:, »»"5r«iciai5i:ufciiA»t-c*rt:i-6 

[0017] r^lcj; 9, b\?~arxnm'£*V\ 
»fcfT9ri3&*-0«\ 5l#F^HE3»f^«F^«*^fi» 

[0 0 18] 

[0019] ro^i^FDti. s:^**^ lt, ±M* 



4 

S u-/Hc J: 9 31 * FKffi r> f+»t fcF*«r3E«r+S*a 
[0020] rrr% 3l#FD©H»f^«p©«wxvH 

FffliBJK«^ov^T»W+6. r<D3lg:FffleHK« 
\*s ftl£®ife£tiZb<nx*\*te\<^, m 1 2 ic^M- 

tpDKc, *ft«T*BMrj\ i P£ge*# 1 1 =? >- 

£\ $g*5te, g|#FDOUUBB»fpl»fc|»DiKLTfPffl 

[0021] g P^SIM*{* 1 tt, B3-B11 lei^i" J: 
^^r-^ 1 1 ir^M^u-h 1 2^^:^1211^^ 

WJ-f*»r*¥tRtfiafrWKlHlft»#tt^#|HlLfc 

[0 0 2 2] ^^-^ 1 1 fl. 0 4l:^tJ: 

1 6 £*¥ii1-5«lS7L 1 1 a t fc t 

1 5*r«Jh-f*^^K-^«Jt«Bi: tt^Wl lb^ 
I6§?L 1 1 a <7>J^ffl^PflH^, 6 fiJBfifci-S «t 9 IC 

IT, BSi-S^tffli l boHH<Oia«p]±S:R!ltt*to 

1 5 £750^^ 1 7 <7>ft8&SB I7b^ R»JC^«J 1 1 b 

1<7){&!|®MH, ^V^-^ 1 lF^lciE^t^t^KyAi 
3^?>##tiS$ixfcS*5Srifii-r6«)>:i l d *»ffi 
9l--f-^ 0 r (7)^3^ lid left, m 3 ^^-T i 9 
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5 

ffiBlcii, K\xJLi 1 e *r»rtU Bif+T'i — M2i 

[0 0 2 3] Etfj-ru- M 2 li, HI 5 J: 9 fc, 
**frlc3E*i l 6 Mi"5WS?L l 2 a *r*R1-5 t <5r 

*?Ll 2 b 5 J; 5lc1-5o tlx, *?L 1 2 d 

2c^it, anasrafri zmfeWFiz^ tf/uh - 

[0 0 2 4] **5«r##»5#BK7Al 3RXfi*(D 
114(1, H6Ml7l^fj;9l:, *'L<J#16 
^ffil-T6$*^?Ll 3 a, 14 alrfSfSt^t)^ 

«ih*i 3 b&tf«ft5 0X«&{Kff, la^i-^^ih^ 
1 3 c J: 5 Id"*, ^tt, *SK7A1 3 

fti«:<o«i 4ti, *ix^ix»jc£;i-sffl«^^?Li 3 

d, 1 4 b£7F2/&U 3t**l 6 £Jf £ F*3 

[0 0 2 5] Mr—x 1 i&OTM+t'u— h l 2to , i: 

t*XJh#^ K7^13 2tt*E:<7>* 1 4 cOtt^^L 11a, 
lib, 13a, 14a Kl}?ii3ft33ttt 1 6 fi x HI 9 

K/H 5 ^Kf^Ay K/v-BJtffil 6 b Sr^jsfti-S J: 
[0 0 2 6] 3fc<ttl 6(7)/n>K/^@^^1 6 b^fc^Jh 

tf>lc«fc»3H5£U £*fci 6£dJi£i-5r £M£*9 b — v 
3 y^/y y^ft»*S:gs»t5Ay K/n 5ii, HI 
8 \Z7F-i~£ o fc, XgBfc^ K/i'HJeflS 16b t&^-r 
6[HJ£I5l 5 a &Bj$.'rz>bk klc, ^|:o^^l 7 £ 

s^f+ttsnflftsi 5 b srjg/s-rs, 

[0 0 2 7] ^yK^l 5coo^^l 7fl N |gjl O&t/ 
Hli l ic^i-J: 9 ic, a>K/h SO^gptc^Ufc&a 
9l5bl:, tfial 8 ^Lto^^i 7 WALT, 
oi^ffli 7 a&m*-tZZk\c£*)* o£^l 7C05fe 

[0028] r cd<7)^i ^ Fffi g wmm^xtitf. mm 
ti. oui 7o$fc««i 7 b#, 

7; 1 1 icffMt^/>> KA-fiLitS$£ ltotcSbi 1 bic 
!At5J:9iaT, AyK/H5tIifiH6 0° & 



a fctffe 1 8 ©fUMjfcttL-cgifcitfS J: 9 {^r^> r 
£tc£!K o^^i 7<&*«5ffl$l 7b^«llb(Offi 
JMfcfcSrABftU /^K/H5SrS»ft«6 0° 

yy"^-^@^t^tlK7Ai 3«isMEU4v^fc 

10 5o ) , 1 7 (DftJSW 17b Srftffi lib 

[0029] ±K©9l#FfflaiBS«oJ:5 43l 
#FDfce»ttlc|a«iffr5i:i:*stf#5*«w3l*F 
fflSBHfta. ««u-^*S;<ogi*FfflaH3S 

B»ff«rfT5w^36ST#5ti:fclc, ffijS«T*5l#FD 

»H^5l*FSrH«-rSw fc*«t»#5 <t 9fwLfc 
SI*FaiH»E«H»«K«fcov^««-f5. 
FSnKCfflMXttBd. #(c:PI^$n5 1 b^TNl^v^ 
mi -B2fc^tJ:5^ 7y^4^@®|FH, 

^C7)^ -/^ 4 kmS-tZ t°^^>-3 9Wt'r:ty3 9 

30 [0 0 3 0] ^1^3ii, IDl 2—HIl 9{-^i" 
± 5 aftaWHM^U- h 3 1 ir^^iRiJ^U- h 3 2 
tdJ:9fl|fifcU tOrt»lC»S3 2at»«LT, 
3 2a ^HBEnrB^ffl«»: 3 3 SrffifM- 5 kitl^ it 

[0031] ®^3 2 a &J&fSL-rZfomMz?l'— h 3 2 
ti. 114 ic^i-i 9 tC, ^^3 2 a $r^{cffMi"5 
^^t>t-, ^^WS^3 2b^tLT, ^^3 

i^ia, :Hia>9, /M^tiaot, *t*fi 

It, ^Ii7 P l/- h 3 2 Wii3 2 a(7)^^(C % ^ 
W3 3 (DlElfcitt 3 8^fi^i-5^S3 2 c 
kkklC, ^^3 2 a (0ili22Oijil:{ig^fc:^?L3 2 e 

WU SMMJt'u- h 3 1 * t'^ih^jcj: «9- 

h 3 2 {Cfl, mm&H 3 2 d 3 2a iZft 

50 u, rixtcj:«9. i*tt»tS»*t5ri:4<, 5I# 
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ft*3, »^3 2dlCft *£3 2 f £fBi£-r5 

[0032] m&m 33it ii 5 ^^-r j; 5 1-. 

[0 0 3 3] a««*«riER1-S5l««WWW^u- h 3 

ltt, mi 2Rx*mi 3(^i"J: 9K, rtffiinrtftW* 

3 5RVt-<DftMMM3 5 «^t5t^ty3 7*>*> 
ji»«*«J^U— h 3 1 0>£|BJ3 1 a 7 

y ^ 4 £ oi^-r^ 3 9 Rtfrt*** 3 5 

-T5lHMte«l3 6^^iii-5W§?L3 1 b&J&$L-fZkk 
t>t-, £Fsl3 1 aO«ia^ai:ffiiS^fcr^5L3 lc, 3 

b32t tr^jtft^j: s-frffc-rsr £as-c#£ J: 9(- 

itaWSMH^u— h 3 1 ^C?L3 1 

efcJBrtU »aS6«*ft3«r5l#FDi»IJc % tf*jkae> 

[0 0 3 4] 3 4 Ji, ID l 6 (c^i-i 5 tr 

^^">3 9^W##^3 5^@^i-^EHlteW3 
^i-^16^3 4 afTO^$3 3Mt°^ty3 7 £ 
H£1-5lHjtett3 8 <H&^-f 614^3 4 b'eMt^i: 
fcfcfc* aWWflMB^U- b3 l(Dfcr^?L3 1 clc*tj£ 

[0 0 3 5] 35. 017 J-^-f J: 9 ^ rtffl 

®ClS*3 5 a&Ml&'fZk ti>l£, *(Dtp*b\Z.iB\miA 
3 6^@^5I4?L3 5 b^t5J;9^t5o 

[0 0 3 6] t°^^^3 7, gl 8(C^1-<fc 9^. 
W3 5 <DWM 3 5 a £«£-t-5#*3 7 a ^JfMi"6 
£irfc{C. -t^+^lclsIfittS 8SrH5e*r5tt?L3 7 b 
«:*»■*■ 5 J: 9^1"3 0 

[0 0 3 7] r^^^(-ia^T. 7 4 ^Pi^-T6 t° 
9 £33tt4C3 3 fctt, 5l#FDoEfl»^«pjc(0 
fr*»a*«**3*s«BjBi-5J:5^, e-t>39W- 
^[S](D(Hlte^^^^^m3 3 i:iElt6-^^7 y^- 

51 # FDCBIiW £ MIMEl«0>«) «9 £ g ttoft*e:fg5 

(£5S«T*5I t FD<D^ib^trtT 9 r <t *s-C# 5 h<D t ft 

lc£>v>Tte, -*IrI^7s/^««* % Hi 9tc^i~J:9 
(C, ^Slu7 y ^ 4 t«^t6f * 3 9 a S:««Lfcf 

~*>3 9<Dftmme -jjfa<D\3\m&F, -rft*^ 51 

^FD<7>^|fi&^{cco^ f 6 c i:^ih"t-5J:9t- 
Ljfcfeh*3 9 hZMffc-rZl: 0lC-fZ> o rok°>3 6 
cl±, P»*3 3 ^a«i"6lHH£tt3 6<D#^3 6 a JC 
^ISLfcb^&ffTtS 6 bft|;i*¥A£ix5£ t tf 
ia3 6 dlci >?«Jh*3 9 b^«^i-5*fajtcM-»$ix 



5 

[0 0 3 8] reogi#FaH3S*ffl«j*3SWcJ:^, 
ttiXKfl;3 icftts 2 a t*rtt5 i 1: 1 1:, tt^ 

3 2a KHEl£prtg£39tt* 3 3 SrKK U 7^4i« 
^-TS fcTn^-v 39i: 3 3 £ triMM"* J: 9 \c L 

ft^k, »*^3l*FS:H«i-S^t36s-C#St<Oi:ft 
60 7^^4 t'^ t y 3 9 i 

10 t°^ty3 9<Z)lsMto»S:llSLr^ia*:3 3 

j-e»t-5rt««*3 5Rx$z<Dfom&-&3 5 ^ns^-r 

5t'^V3 7 36^ft5a«««S:^UT, 

ir^ct*?, /J^tKaot, 7C#ft 
KatfSrftSItm, 5l#FD^»»ai«Sr«J|^ 
(g:T^^:6r irjflSpTIBtftS. 
[0 0 3 9] *H«flajt-*5V^Ttt, iii:^ 

. -TJ:9ic N B36«F^lfc9(+Jt57y^ 4 7^^4 

9 2@^flC7^^4A, 4B^rlX»9 

J: 9^, »***ogi*F«e(H«««rfflv^»*Jc*5 

5ltFD©Hftf^(^*SJD , t. 5l#FD<?5l*»3£ff 
*s**i-S3l*FD©Bll«iffl*«>»*»c, 3I#FD^^ 

Lft*«6>, »*»ft3l#FojjBWE*r#awfcds-C#« 

[0 0 4 0] Sitz, 7-^4 (4A, 4B) II. 7 

^^^T^5o ) o ^fc, ^^tt4 2, 4 4lCiHA&5 

4 3, 4 5^ ^tb$44 3b, 4 3b^LT, *§t&«T 
fg^iE^i-^^^^t-. S»U^:*AaJ4 3, 4 5^11 
i$it5lffe4 3c, 4 5 c£K&-t-* J;9Ki-5o ^ 
b(C, 7 7^#4 1TOW4 2, 4 4©7^ 
f41a, 42a, 44at^tt, fA^4 3, 4 
5<7)7^f43 a, 4 5 a $ ^*A(B!l« ^fi< ?K 

f£-T£ «£ 9^i"5 0 ^^«t9f-, 7^4^iSts: 
40 i: i9 . ^ 4 ^ t°^^>-3 9(mffl^$:RitJcff 9 
r^^x-t. 5l*FD<DMBflttff«Fjc«*^fiiliis»4: 

[0 0 4 1 ] 

s t b ft 5 gi t f g r^g/BM^ 
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EN-, *fK^^tt*0^*lfiR^*5JtSS»Jc 
Lfc£±tt<DiKv *3I « F a MStMMtXSMI i "T 5 
fit, »Sfc*»rsttO**tettfc 

<> ai#FW«aflE*v^«*»clM[i-5r.4:36S-e* 

So 

[0 0 4 2] »o«ai365HjhSix5J:5 
«**r»a;i4:a«-e*, 3l#F<&»»itt**ISWB;T 
[0 0 4 3] f-J-yt^milLtt:. t°-*>(D 

[0 0 4 4] fcT=^-^i:S«*fcfc. f-^co 

oT, «W^3l#Fo|ll!»ff*:fT5 fcttfc, (&ii«T- 
[0 0 4 5] i: M°=z-jr^fr, 5l#Ftf>EH» 

^^(^^ItFffigf^g^ffl^^^lc^^T^ 

fflmimnmW:^ 3l#F©#ttiI*S:«TS*a;i£: 

[0 0 4 6] =7y?£, 7y?*ttk, %%=7 y? 

tfS"C*i\ 3l#F«)BBBB»ff#^»^IB»ift5*flfe-*-<5r 

[0^ffi*#ffcfB] 

[Ull] 3l#Fffig^^M^iSffiLfc§l#F^iE®[lllT' 

[0 3] 5l#FfflSHK«^eHSIB*«:^-ltliS«*: 
(A) l*sp®B, (B) JlJSffiB. (C) ttfflSffi 
0T-£>5 O 

Ii4] *«r^U (A) JiiEfl&B* (B) fil£ 

mm. (c) tt«ffiH, (d) n®mmx-$>z> 0 

[HI 5] Kft^U-h^U (A) ttiEffiia* (B) 
te&ffllk (C) teflnjSBT-&5 0 



JO 

ime] *fiK7A^U (A) ttiEffiB, (B) It 
MSB, (C) fiflfffiB, (D) ttjgffla-C&S. 

[0 7 1 *ftK7AO*S:^U (A) ttIE®B. 

(B) ItflBBB. (C) ttWBB-Cfc*. 

[0 8] '^hVUft^U (A) ttiEffiB. (B) JlffiJ 
SB. (C) f4W®HX*>5o 

[ID 9] £tt£^U (A) JljEffiB, (B) ttftlffi 

Bx (c) ii=apffi0-e*)5„ 

[BIO] /n>K/K75o^^^^L, (A) teiEBB, 
io (B) ISflllffiB. (C) ttirffiBTfc*. 

[011] /Nyh>©oS*H^U (A) telE® 
0x (B) ttHBB* (C) fUfffiB-CfeS. 

[0 12] ^Xn^SltFanSIKfflttiKKK^MXtt 
■*flOT-Jt»«*r^U (A) ttrt»«5t*r^i-«lffi 
0, (B) te^IE®0T-fcS e 

[013] u-hfcij*u (A) telE® 

B. (B) fifl»jg0, (c) ttWBB-CfcS. 

[0 14] iSMH^u-htr^U (A) ttlEffiB, 

(B) llflSB. (C) tttfffiB, (D) (1¥®BT**3 

[B15]^S*WU (A) fijEffiB, (B) l*W 

mm. (c) ttirc50r-*>-5o 

[0 16] itffimftOttftttttfr^U (A) ttlE® 
0, (B) (lfRffi0T'^^ o 

[0i7] m^mm<D\Hmm^^i^ (a) f*iE® 

0, (B) teffiUBB, (C) «t»flBB-C*5. 

[118] IM^k^ty^U (A) fi]E® 
0, (B) I4{R!J®0, (C) liflir^5« 

[01 9] -W^yfil^t, Bl 2 (A)(7) 

[B2 0] 7;y^£^U (A) fi-*(07y^^y 
KMEBB, (B) fSPHlffiB, (C) fiPUBfflfflW^ 
jEffiB, (D) litt*©7y^^yh©IiB, 
(E) lil^ffllBB, (F) tt^*fflJjfP*t(7>E©B, 
(G) y iJ'^- 

y h<Di&&&tt<DjEmmx~hZ> 0 
[»*WR«] 
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(54) SPEED REDUCER FOR SELF-CLOSING DEVICE OF SLIDING DOOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a speed reducer for a self- 
closing device of a sliding door, which is used in combination with 
various self-closing devices for a sliding door capable of 
automatically closing the sliding door so as to lightly open the 
sliding door and close the sliding door at low speed, whereby the 5 
sliding door can be surely closed while preventing such an injury 
that fingers are caught in the door. 

SOLUTION: An oil chamber is formed in a speed reducer main body 
3 of a speed reducer for a self-closing device of a sliding door in 
which a rack, a pinion 39 meshing with the rack and a speed 
reducer main body for applying rotational resistance to the pinion 
39 are respectively installed, an impeller 33 is rotatably disposed in 
the oil chamber, and the pinion 39 and the impeller 33 are 
connected to each other. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In order to slow down the passing speed of the sliding door it was made to move in the closing 
direction automatically In the reduction gear for sliding door autosynnoia equipments which attached in either 
the fixed side side or the sliding door side the body of a reduction gear which gives rotational resistance to the 
pinion and this pinion which gear a rack with a rack on another side, respectively The reduction gear for sliding 
door autosynnoia equipments characterized by arranging an impeller in this oil sac pivotable, and making it 
coordinate said pinion and impeller while forming the oil sac in the body of a reduction gear. 
[Claim 2] The reduction gear for sliding door autosynnoia equipments according to claim 1 characterized by 
forming the oil sac so that circulation of an oil may be prevented. 

[Claim 3] The reduction gear for sliding door autosynnoia equipments according to claim 1 or 2 characterized 
by making it coordinate through the coordinated device in which accelerate the rotational frequency of a pinion 
and a pinion and an impeller are transmitted to an impeller. 

[Claim 4] The reduction gear for sliding door autosynnoia equipments according to claim 1 , 2, or 3 
characterized by making it coordinate a pinion and an impeller through the one way clutch device in which only 
rotation of the one direction of a pinion is transmitted to an impeller. 

[Claim 5] The reduction gear for sliding door autosynnoia equipments according to claim 1, 2, 3, or 4 with 
which a rack and a pinion are characterized by attaching a rack and the body of a reduction gear, respectively so 
that it may fit into the beginning at the time of closed actuation of a sliding door, and the last. 
[Claim 6] The reduction. gear for sliding door autosynnoia equipments according to claim 1, 2, 3, 4, or 5 
characterized by constituting a rack from a body of a rack, and induction arranged in the edge of this body of a 
rack rockable. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reduction gear for sliding door autosynnoia equipments 
which enabled it to close a sliding door certainly, preventing traumata, such as finger stuffing, by performing 
closed actuation of a sliding door with a low speed while being able to perform open actuation of a sliding door 
lightly by using a sliding door combining the autosynnoia equipment for sliding doors which can closed-operate 
automatically. 
[0002] 

[Description of the Prior Art] What is made to incline so that the closing direction of a sliding door may become 
low about the rail of ** sliding door as autosynnoia equipment for sliding doors which can closed-operate a 
sliding door automatically, attaches in an opening cope box etc. conventionally, and moved the sliding door 
along with the rail with the self-weight of a sliding door (henceforth "inclination rail haulage") 
** the body of autosynnoia equipment which is equipped with the torsion spring which energizes the wire rope 
fastener which stops the tip of a wire rope, the winding drum which rolls round a wire rope, and this winding 
drum in the direction which rolls round a wire rope, and rolls round by following closing motion of a sliding 
door and a wire rope beginning to wind — constituting — either a fixed side side or a sliding-door side — what 
resembles a side and attached the body of autosynnoia equipment in the other side for a wire rope fastener, 
respectively (henceforth a "wire rope method") 
** is put in practical use. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, among these, the passing speed of a sliding door 
changed with the weight of a sliding door, the migration length of a sliding door, etc. whenever [ tilt-angle / of a 
rail ], the passing speed of a sliding door will increase and, specifically, the autosynnoia equipment for sliding 
doors of the inclination rail haulage of** had the problem of following difficulty on accommodation of the 
passing speed of a sliding door, so that the weight of whenever [ tilt-angle / of a rail ] or a sliding door becomes 
large, and, so that the migration length of a sliding door became long. Moreover, the time of initiation of closed 
actuation was a low speed, and the passing speed of a sliding door had a possibility of causing traumata, such as 
finger stuffing, while it will stop as a sliding door collides with an opening jamb etc. and emitted a loud 
impulsive sound at this time, since the time of termination became high-speed. 

[0004] On the other hand, although it has the advantage that the autosynnoia equipment for sliding doors of the 
wire rope method of** has compact structure, according to the energization force of springs, such as a torsion 
spring which energizes a winding drum in the direction which rolls round a wire rope In order to prevent 
traumata, such as finger stuffing, enabling it to perform open actuation of a sliding door lightly since the load at 
the time of open actuation of a sliding door and the passing speed at the time of closed actuation will be decided 
It was difficult to select the spring which suited the request which conflicts mutually of having been made to 
perform closed actuation of a sliding door with a low speed, and enabling it to close a sliding door still more 
certainly. 

[0005] While this invention can perform open actuation of a sliding door lightly by using a sliding door 
combining various kinds of autosynnoia equipments for sliding doors which can closed-operate automatically in 
view of the trouble which the above-mentioned conventional autosynnoia equipment for sliding doors has It 
aims at offering the reduction gear for sliding door autosynnoia equipments which enabled it to close a sliding 
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door certainly, preventing traumata, such as finger stuffing, by performing closed actuation of a sliding door 

with a low speed. 

[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the reduction gear for sliding 
door autosynnoia equipments of this invention In order to slow down the passing speed of the sliding door it 
was made to move in the closing direction automatically In the reduction gear for sliding door autosynnoia . 
equipments which attached in either the fixed side side or the sliding door side the body of a reduction gear 
which gives rotational resistance to the pinion and this pinion which gear a rack with a rack on another side, 
respectively While forming an oil sac in the body of a reduction gear, an impeller is arranged in this oil sac 
pivotable, and it is characterized by making it coordinate said pinion and impeller. 

[0007] In the reduction gear for sliding door autosynnoia equipments which consists of a rack and a body of a 
reduction gear which gives rotational resistance to a pinion and a pinion, while this reduction gear for sliding 
door autosynnoia equipments forms an oil sac in the body of a reduction gear A sliding door can be closed 
certainly, becoming possible to perform closed actuation of a sliding door with a low speed, and preventing 
traumata, such as finger stuffing, according to an easy device, since an impeller is arranged in an oil sac 
pivotable and he is trying to coordinate a pinion and an impeller. And the moderation degree of a sliding door 
can be adjusted simply, without exchange etc. carrying out a configuration member by adjusting suitably the 
amount and description of an oil with which an oil sac is filled up. 

[0008] In this case, an oil sac can be formed so that circulation of an oil may be prevented. 

[0009] Thereby, big deceleration can be acquired and small equipment enables it to reduce the passing speed of 

a sliding door certainly. 

[0010] Moreover, through the coordinated device in which accelerate the rotational frequency of a pinion and a 
pinion and an impeller are transmitted to an impeller, it can constitute so that it may coordinate. 
[001 1] Thereby, big deceleration can be acquired and small equipment enables it to reduce the passing speed of 
a sliding door certainly. 

[0012] Moreover, it can constitute so that a pinion and an impeller may be coordinated through the one way 
clutch device in which only rotation of the one direction of a pinion is transmitted to an impeller. 
[0013] While performing automatically the change at the time of open actuation of a sliding door, and closed 
actuation simply and performing open actuation of a sliding door lightly by this, closed actuation of a sliding 
door can be performed with a low speed. 

[0014] Moreover, a rack and a pinion can attach a rack and the body of a reduction gear, respectively so that it 
may fit into the beginning at the time of closed actuation of a sliding door, and the last. 

[0015] The deceleration of an effective sliding door can be acquired being able to reduce the passing speed of a 
sliding door at the last at the time of closed actuation of the sliding door to which the passing speed of the 
beginning at the time of closed actuation of a sliding door with the large energization force of springs, such as a 
torsion spring, and a sliding door increases, and making cost of equipment cheap by this, when the autosynnoia 
equipment for sliding doors of a wire rope method is used. 

[0016] Moreover, a rack can consist of a body of a rack, and induction arranged in the edge of this body of a 
rack rockable. 

[0017] Thereby, engagement of a rack and a pinion can be performed smoothly, while being able to prevent that 
an impact and vibration occur at the time of the switching action of a sliding door, it can prevent that equipment 
is damaged and the endurance of equipment can be improved. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the reduction gear for sliding door 
autosynnoia equipments of this invention is explained based on a drawing. An example of the sliding door 
which applied the reduction gear for autosynnoia equipments of this invention to drawing 1 - drawing 2 is 
shown. It is shown. 

[0019] Although he is trying to use for it the structure which supports the lower part by the guide member 6 
while this sliding door D installs the upper part in the ** guide rail fixed to the fixed sides F, such as an opening 
cope box, through runners 2 and 2 as a support method A support method is not limited to this but support 
methods of arbitration, such as a method which supports the floor roller attached in the sliding door with the 
threshold rail fixed to the opening drag flask, can be used for it. 
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[0020] Here, while being able to adjust easily the load at the time of open actuation of sliding door D, and the 
passing speed at the time of closed actuation, the autosynnoia equipment for sliding doors which enabled it to 
check the amount of accommodation is explained. Especially this autosynnoia equipment for sliding doors is a 
wire rope fastener (in this example) to a fixed side F about the body 1 of autosynnoia equipment, as it is shown 
in drawing 1 - drawing 2 , although not limited, one runner 2 shall be used as a wire rope fastener, and the case 
where the tip of a wire rope 5 is stopped using other members shall not be eliminated in this way He attaches in 
the sliding door D side, respectively, and is trying to lay a wire rope 5 between the body 1 of autosynnoia 
equipment, and a runner 2. In this case, if the tension which acts repeatedly at the time of the switching action 
of sliding door D can be borne enough and it can roll round by beginning to roll a wire rope 5 smoothly, that 
quality of the material and a configuration are not limited, and can adopt a steel wire with a diameter of 1mm - 
about 3mm etc. 

[0021 ] As the body 1 of autosynnoia equipment is shown in drawing 3 - drawing 1 1 , while forming in box-like 
[ which was divided with the outside case 1 1 and the attachment plate 12 ] and arranging into it the winding 
drum 13 which rolls round a wire rope 5 and its lid 14, and inside the winding drum 13 The torsion spring 
which wound the monotonous spring energized in the direction which fixes the end and rolls round a wire rope 
5 in the shape of a count swirl of necessary (illustration abbreviation), That principal part consists of a pivot 16 
which fixes the other end of this torsion spring, and a handle 1 5 which adjusts the energization force of a torsion 
spring by rotating this pivot 16. In this case, the quality of the material of a torsion spring, board thickness, 
width of face, the number of winding, etc. respond to the magnitude of the energization force of the rolling-up 
direction of the wire rope 5 of the winding drum 1 3 needed in order to roll round the wire rope 5 of necessary 
die length, and are selected or set up suitably. 

[0022] As shown in drawing 4 , while the outside case 1 1 drills bearing hole 1 1 a which inserts a pivot 16 in a 
core Hole 1 lb as the handle stop section which stops the handle 1 5 which adjusts the energization force of a 
torsion spring is formed in the perimeter of bearing hole 1 la at six regular intervals. By this As a handle 15 can 
be stopped for every rocking include angle of 60 degrees, it enables it to fine-adjust the energization force of a 
torsion spring. And it enables it to lead smoothly point 17b of the tongue 17 of the below-mentioned handle 15 
to hole 1 lb by connecting the heights around adjoining hole 1 lb by radii-like protruding line 11c. Moreover, 
lid of notching which inserts in the wire rope 5 which began to be rolled from the winding drum 13 arranged in 
the outside case 1 1 is formed in the side face of the outside case 1 1 . It is desirable to equip 1 Id of this notching 
with the guide member 1 9 which is low friction material, with was formed, in order to prevent damage on the 
wire rope 5 by wear while enabling it to roll round smoothly by a wire rope 5 beginning to wind as shown in 
drawing 3 . Moreover, screw hole 1 le is formed in the proper location of the outside case 1 1 , and it unifies by 
the attachment plate 1 2 and the bis-stop, and enables it to form in box-like. 

[0023] The attachment plate 12 forms screw hole 12b in the location corresponding to screw hole 1 le of the 
outside case 1 1 while drilling bearing hole 12a which inserts a pivot 16 in a core, as shown in drawing 5 . And 
piece of attachment 12c which drilled 12d of long holes is formed in one, and it enables it to attach the body 1 
of autosynnoia equipment in a fixed side F with a bolt nut through this piece of attachment 12c. 
[0024] The winding drum 13 which rolls round a wire rope 5, and its lid 14 form stop slot 13c which fits [ stop 
slot 1 3b which fits in the end of a torsion spring and is fixed, and ] in the end face of a wire rope 5, and is fixed 
to the inner skin of the winding drum 13 which arranges a torsion spring while drilling the bearing holes 13a 
and 14a which insert a pivot 16 in a core, as shown in drawing 6 and drawing 7 . And after the winding drum 13 
and its lid 14 arrange a torsion spring in the interior while they form the bis-holes 13d and 14b in the location 
which corresponds, respectively and insert in a pivot 16, it unifies by the bis-stop, and they are formed in tubed 
[ which has a flange ] so that a wire rope 5 can be rolled round. 

[0025] The pivot 16 inserted in the bis-****** drum 13 and the bearing holes 1 la, 1 lb, 13a, and 14a of the lid 
14 at the outside case 1 1 and attachment plate 12 list forms handle fixed part 16b which an end is made to 
project from bearing hole 1 la of the outside case 11, and fixes a handle 15 while forming stop slot 16b of the 
shape of a slit which fits in the other end of a torsion spring and is fixed, as shown in drawing 9 . 
[0026] The handle 15 which adjusts the energization force of a torsion spring by fixing to handle fixed part 16b 
of a pivot 16 by the bis-stop, and rotating a pivot 16 forms crevice 15b which pinches at a tip and attaches 17 
while forming handle fixed part 16b and crevice 1 5a which fits in in a base, as shown in drawing 8 R> 8. 
[0027] It is made for point 17b of a tongue 17 to project from a handle 15 according to the energization force of 
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a spring 1 8 by pinching to crevice 1 5b formed in the base of a handle 1 5 through a spring 1 8, inserting 1 7 in it, 
and equipping it with tongue section 1 7a, as the tongue 1 7 of a handle 1 5 is shown in drawing 10 and drawing 
11. 

[0028] As it inserts in hole 1 lb as the handle stop section which point 17b of a tongue 17 usually (at the time of 
un-operating it) formed in the outside case 1 1, it enables it to stop a handle 15 for every rocking include angle 
of 60 degrees according to the autosynnoia equipment for sliding doors of ♦***. And when adjusting the 
energization force of a torsion spring By resisting the energization force of a spring 18 and pulling up tongue 
section 17a After rotating the pivot 16 which canceled the stop condition of point 17b of a tongue 17, and hole 
1 lb, rocked the rocking include angle of 60 degrees for the handle 15 as a unit, and fixed the other end of a 
torsion spring (at this time) since the winding drum 13 which fixed the end of a torsion spring does not rotate, a 
volume can be strengthened by rotation of a pivot 1 6 or a torsion spring can be weakened by it. By inserting 
point 17b of a tongue 17 in hole 1 lb, and stopping a handle 15, the energization force of a torsion spring can be 
adjusted easily. Thereby, while being able to adjust easily the load at the time of open actuation of sliding door 
D, and the passing speed at the time of closed actuation, the amount of accommodation can be simply checked 
at the rocking include angle and rotational frequency of a handle 15. 

[0029] Next, by using sliding door D like the above autosynnoia equipment for sliding doors combining various 
kinds of autosynnoia equipments for sliding doors which can closed-operate automatically, for example, the 
autosynnoia equipment for sliding doors of inclination rail haulage While being able to perform open actuation 
of sliding door D lightly, the reduction gear for sliding door autosynnoia equipments which enabled it to close a 
sliding door certainly is explained preventing traumata, such as finger stuffing, by performing closed actuation 
of sliding door D with a low speed. Although especially this reduction gear for sliding door autosynnoia 
equipments is not limited, he is trying to attach in the sliding door D side the body 3 of a reduction gear which 
gives rotational resistance to the pinion 39 and pinion 39 which gear a rack 4 with this rack 4 to a fixed side F, 
respectively, as shown in drawing 1 - drawing 2 . 

[0030] It arranges a coordinated device, and it constitutes it through the coordinated device in which accelerate 
the rotational frequency of a pinion 39 and a pinion 39 and an impeller 33 are transmitted to an impeller so that 
it may coordinate, while the coordinated device side plate 31 and the oil sac side plate 32 constitute the body 3 
of a reduction gear, it forms oil sac 32a in the interior and arranges an impeller 33 in oil sac 32a pivotable, as 
shown in drawing 12 - drawing 19 . 

[0031] The oil sac side plate 32 which forms oil sac 32a protrudes resistance plate 32b on the corner, it is 
formed so that circulation of the oil with which it fills up in an oil sac 32 may be prevented, generates strong 
resistance and enables it to acquire deceleration with small equipment by this while it forms oil sac 32a in a 
rectangle, as shown in drawing 14 . And while forming in the core of oil sac 32a of the oil sac side plate 32 
bearing 32c which supports the revolving shaft 38 of an impeller 33 to revolve, screw hole 32e is formed in the 
surrounding proper location of oil sac 32a, and it enables it to unite with it by the coordinated device side plate 
31 and the bis-stop. Moreover, form 32d of oil feed holes, and it enables it to adjust suitably the amount and 
description of an oil with which oil sac 32a is filled up, and it enables it to adjust the moderation degree of 
sliding door D to the oil sac side plate 32 simply by this, without exchange etc. carrying out a configuration 
member. In addition, 32f of plugs is arranged in 32d of oil feed holes. 

[0032] An impeller 33 drills boss 32b which fixes a revolving shaft 38 in the core while having four wing 33a in 
two or more sheets and this example, as shown in drawing 15 . 

[0033] The coordinated device side plate 31 which arranges a coordinated device forms space 31a which 
arranges in the interior the coordinated device which consists of a pinion 37 which gears with an internal gear 
35 and this internal gear 35, as shown in drawing 12 and drawing 13 . And while forming in the core of space 
31a of the coordinated device side plate 31 bearing hole 31b which inserts in the revolving shaft 36 which fixes 
the pinion 39 and internal gear 35 which mesh with a rack 4, the bis-holes 31c and 3 Id are formed in the 
surrounding proper location of space 3 1 a, and it enables it to unite with it by the bearing member 34, the oil sac 
side plate 32, and the bis-stop, respectively. Moreover, **** hole 31 e is formed in the coordinated device side 
plate 3 1 , and it enables it to attach the body 3 of a reduction gear in the sliding door D side by the bis-stop. 
[0034] The bearing member 34 forms screw hole 34c in the location corresponding to screw hole 31c of the 
coordinated device side plate 31 while forming bearing 34b which supports to revolve the revolving shaft 38 
which fixes an impeller 33 and a pinion 37 to the bearing 34a list which supports to revolve the revolving shaft 
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36 which fixes a pinion 39 and an internal gear 35, as shown in drawing 16 . 

[0035] As shown in an internal gear 35 and drawing 17 , while forming gearing 35a in inner skin, boss 35b 
which fixes a revolving shaft 36 is drilled in the core. 

[0036] As shown in a pinion 37 and drawing 1 8 , while forming gearing 37a which gears with gearing 35a of an 
internal gear 35, boss 37b which fixes a revolving shaft 38 is drilled in the core. 

[0037] In this case, the pinion 39 and impeller 33 which gear with a rack 4 are constituted so that the body 3 of 
a reduction gear may function only at the time of closed actuation of sliding door D, and only rotation of the 
one direction of a pinion 39 may be coordinated through the one way clutch device transmitted to an impeller 
33. While performing automatically the change at the time of open actuation of sliding door D, and closed 
actuation simply and performing open actuation of sliding door D lightly by this, closed actuation of sliding 
door D can be performed with a low speed. And although not limited especially, in this example, pin 36c and 
stop slot 39b it was made to stop are formed in the inner skin of the pinion 39 in which gearing 39a which gears 
an one way clutch device with a rack 4 on a periphery as shown in drawing 19 was formed, only at the time of 
rotation of an one direction, i.e., closed actuation of sliding door D. While being inserted into pin fit-in hole 36b 
drilled in boss 36a of the revolving shaft 36 coordinated with an impeller 33, this pin 36c is energized in the 
direction which engages with stop slot 39b with 36d of springs, and he makes it, and is trying to constitute it. 
[0038] A sliding door can be closed certainly, becoming possible to perform closed actuation of sliding door D 
with a low speed, and preventing traumata, such as finger stuffing, according to an easy device, since he is 
trying to coordinate the pinion 39 and impeller 33 which arrange an impeller 33 in oil sac 32a pivotable, and 
gear with a rack 4 according to this reduction gear for sliding door autosynnoia equipments while forming oil 
sac 32a in the body 3 of a reduction gear. Furthermore, by constituting through the coordinated device which 
consists of a pinion 37 which gears with the internal gear 35 which accelerates the rotational frequency of a 
pinion 39 and transmits the pinion 39 and impeller 33 which gear with a rack 4 to an impeller 33, and this 
internal gear 35, so that it may coordinate, big deceleration can be acquired and small equipment enables it to 
reduce the passing speed of sliding door D certainly. 

[0039] By the way, he is trying to attach Racks 4A and 4B in two places in this example, so that a rack 4 and a 
pinion 39 may fit into beginning D f at the time of closed actuation of sliding door D, and the last the rack 4 
attached in a fixed side F as shown in drawing 1 . The deceleration of an effective sliding door can be acquired 
thereby especially like this example, being able to reduce the passing speed of sliding door D at the last at the 
time of closed actuation of sliding door D to which beginning D ! at the time of closed actuation of sliding door 
D with the large energization force of springs, such as a torsion spring, and the passing speed of sliding door D 
increase, and making cost of equipment cheap, when the autosynnoia equipment for sliding doors of a wire rope 
method is used. 

[0040] Moreover, a rack 4 (4 A, 4B) is constituted combining two rack units which consist of bodies 41 of a 
rack, and edge members 42 and 44 (according to the need die length of a rack 4, combination can be changed in 
this case.). Moreover, while arranging induction 43 and 45 in the edge members 42 and 44 rockable through the 
rocking shafts 43b and 43b, the springs 43c and 45c to which the rocked induction 43 and 45 is returned are 
arranged. Furthermore, as compared with the rack gear teeth 41a, 42a, and 44a of the body 41 of a rack, and the 
edge members 42 and 44, an installation side forms lower the height of the rack gear teeth 43a and 45a of 
induction 43 and 45. Thus, engagement of a rack 4 and a pinion 39 can be smoothly performed by constituting a 
rack 4, while being able to prevent that an impact and vibration occur at the time of the switching action of 
sliding door D, it can prevent that equipment is damaged and the endurance of equipment can be improved. 
[0041] 

[Effect of the Invention] While forming an oil sac in the body of a reduction gear in the reduction gear for 
sliding door autosynnoia equipments which consists of a rack and a body of a reduction gear which gives 
rotational resistance to a pinion and a pinion according to the reduction gear for sliding door autosynnoia 
equipments of this invention Since an impeller is arranged in an oil sac pivotable and he is trying to coordinate 
a pinion and an impeller Becoming possible to perform closed actuation of a sliding door with a low speed, and 
preventing traumata, such as finger stuffing, according to an easy device, a sliding door can be closed certainly 
and it can consider as the reduction gear for sliding door autosynnoia equipments with the high safety which 
suited the request in public facilities, such as a hospital and a school, especially. And the moderation degree of a 
sliding door can be adjusted simply, without exchange etc. carrying out a configuration member by adjusting 
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suitably the amount and description of an oil with which an oil sac is filled up. 

[0042] Moreover, by forming an oil sac so that circulation of an oil may be prevented, big deceleration can be 
acquired and small equipment enables it to reduce the passing speed of a sliding door certainly. 
[0043] Moreover, by constituting through the coordinated device in which accelerate the rotational frequency of 
a pinion and a pinion and an impeller are transmitted to an impeller, so that it may coordinate, big deceleration 
can be acquired and small equipment enables it to reduce the passing speed of a sliding door certainly. 
[0044] Moreover, while performing automatically the change at the time of open actuation of a sliding door, 
and closed actuation simply and performing open actuation of a sliding door lightly by constituting so that a 
pinion and an impeller may be coordinated through the one way clutch device in which only rotation of the one 
direction of a pinion is transmitted to an impeller, closed actuation of a sliding door can be performed with a 
low speed. 

[0045] Moreover, a rack and a pinion so that it may fit into the beginning at the time of closed actuation of a 
sliding door, and the last By attaching a rack and the body of a reduction gear, respectively [ when the 
autosynnoia equipment for sliding doors of a wire rope method is used ] The beginning at the time of closed 
actuation of a sliding door with the large energization force of springs, such as a torsion spring, The 
deceleration of an effective sliding door can be acquired being able to reduce the passing speed of a sliding door 
at the last at the time of closed actuation of the sliding door to which the passing speed of a sliding door 
increases, and making cost of equipment cheap. 

[0046] Moreover, engagement of a rack and a pinion can be smoothly performed by constituting a rack from a 
body of a rack, and induction arranged in the edge of this body of a rack rockable, while being able to prevent 
that an impact and vibration occur at the time of the switching action of a sliding door, it can prevent that 
equipment is damaged and the endurance of equipment can be improved. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 15] 
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[Drawing 19] 
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[Drawing 8 ] 
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[Drawing 12] 
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[Drawing 14] 




[Drawing 20] 
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